Introduction
The origin of this paper is the master's thesis [1] of the first named author Ma nabe, who obtained the holonomic systems for the A-radial part of (non-spherical) principal series Whittaker functions on SL(3, R), and also the formal power series solutions of this holonomic system. The untimely illness made it impossible for him to develop this research further.
The last named author who had been the advisor of this thesis asked the second named author Ishii, to push forward this study to obtain integral expressions of the solutions for the holonomic systems mentioned above, and other related results.
The study of Whittaker models of algebraic groups over local fields has already some history. The Jacquet integral is named after the investigation of H. Jacquet [9] . Multiplicity free theorem by J.Shalika for quasi-split groups, was later enhanced for the case of the real field by N. Wallach. For reductive groups over the real field, this theme was investigated by M. Hashizume [6] , B. Kostant, D. Vogan, H. Matsumoto, and the joint work of R. Goodman and N. Wallach [5] . [17] by Whittaker and Watson. We, the user of this fascinating book, are glad to be able to investigate the A2-type Whittaker functions rather explicitly and exhaustively, together with the study of BC2-case by the authors [11] , [8] .
The authors thank the referee for careful reading and correcting a number of typographic errors in an earlier draft of this paper. Hom(g ,K) (H~, C°°-IndN()). 
2.
Representations of K=SO (3) 2.1. The spinor covering To describe the finite dimensional irreducible representations of SO(3), the simplest way seems to be the one utilizing the double covering s:SU(2)= Spin(3)SO(3), which is realized as follows. The Hamilton quaternion algebra H is realized in M2 (C) by Then SU (2) 
Here we put X+ = 2 (u2 + /'iu3 ), X _ = 2 (u2 -u3) . 
we define its vertical determinant by 
By similar computation we have
3. 1. If ƒÐ=ƒÐ1(f0(e),f1(e),f2(e))=(0,1,0).
If ƒÐ=ƒÐ2,(f0(e),f1(e),f2(e))=(•ã-1, 0,•ã-1 ).
3.
If ƒÐ=ƒÐ3,(f0(e),f1(e),f2(e))=(1,0,-1). Moreover for E'ii we have 
PROOF OF THEOREM. (i):
This equation is obtained from Proposition 3.6, i.e., it is the Whittaker realization of this proposition. The main ingredient to compute this realization is the Iwasawa decomposition of the standard elements in g, i.e., Lemma 3.7. After that it suffices to apply Lemmata 4.2 and 4.3.
(ii): The Capelli element Cp2 is written as Cp2=(E'11-1)E'22+E'22(E'33+1)+(E'11-1)(E'33+1) -E223-E213-E212-E23K1+E13K2-E12K3.
Since E13 belongs to the commutator of n we can drop the terms E213 and E13K2.
Then the Whittaker realization of the first 5 terms are the same as the case of class one:
We need to compute only the sum of the remaining two terms -E23K1-E12K3. Since -E23 and -E12 are the multiplication operators -2ir/iic2y2 and -27r\/Ic1 y1 respectively, this sum is realized as 
Power series solutions at the origin
We determine 6 linearly independent formal power series at the origin (y1,y2)= (0,0) for generic parameter v in this section. These formal solutions converge because the singularity at the origin is a regular singularity. These solutions do not have exponential decay at infinity, different from the unique 'good' solution given by Jacquet integral. We refer to these solutions as secondary Whittaker functions sometimes. 
The case of the non-spherical principal series
In this case also, the holonomic system obtained in Theorem 4.4 has regular singularities at the origin (y1,y2)=(0,0). The rank of this system is 6, i.e., the order of the Weyl group of SL(3, R), for generic values of parameter v. We want to determine the characteristic indices and the convergent formal power series solutions at y=0. Here to abridge the notation, we write the set of variables (y1,y2) as y collectively. (2) For each case, the set of first coefficients, or the initial values at the origin are given as follows: (II) When ƒÐ=ƒÐ2, exchange ƒÉ1 and ƒÉ2 in the part (I).
(III) When ƒÐ=ƒÐ3, exchange ƒÉ1 and ƒÉ3 in the part (I).
PROOF. The third statement of the previous lemma, i.e., the recurrence re lations between coefficients determines the coefficients ck;n1 ,n2 recursively from the initial coefficients ck;0,0. So the necessary task is to check that our formulae are compatible with these relations and the other relations coming from the system of equations (ii) in Theorem 4.4.
This means that we consider " †1,Ii(or " †1,IIi, resp.).
The assumption 4 (Ak-al) Z implies (i) c1;n1-1,n2=0_??_c0;n1,n2=0, (ii) c1;n1,n2-1=0_??_c2;n1,n2=0, (iii) c0;n1-1,n2=c2;n1,n2-1=0_??_c1;n1,n2=0. ( (1) (i) (ii) (iii) 2m2c2;2m1,2m2-2c1;2m1,2m2-1=0.
(2) (i)
(ii) (iii) 
PROOF. Our calculation is similar to [15] . We first collect some Fourier transforms which will be used in the proof of lemma (cf. [4] In a similar way, we can give a proof for J23(y).
Finally we treat J22(y). From (1) and (9) 8.2. The case of the non-spherical principal series In the same way as in [12] for class one case, we move the lines of Mellin-Barnes integral expression in Proposition 7.2 to the left and sum up the residues at the poles. Then we obtain the following. We treat the pole (s1,s2)=(42 1 211, 43 212) similarly. Since the residue is (~r c1Iy1)2k1 ~2+1(7CIc2~y2)2k2+ 4 times 
